By Schauder's Fixed Point Theorem and some new methods, we study the existence and uniqueness of initial value problems for nonlinear higher fractional equations with delay, and obtain some new results on local solutions.
Introduction
It is well-known that existence theory plays a very important role in establishing accurate mathematical models and designing reasonable control systems. So, for the past few years, many people studied the existence problems of solutions for fractional differential equations. Many good achievements are focused on ordinary fractional differential equations, but the delays are rarely mentioned in the literature. A further study on this field is needed since time delay is unavoidable in the real systems.
Using by the Banach fixed point theorem and the nonlinear alternative of Leray-Schauder type, Benchohra et al. ( [1] ) first discussed the existence of solutions for initial value problems of ( 01  ) order fractional equations with in finite delay and Riemman-Liouville fractional derivative. They also discussed operator type neutral equations in the same way. Deng and Qu ([2]) discussed the same problem in [1] and obtained some new uniqueness results. By Krasnoselskii's fixed point theorem, Zhou et al. ([3] ) considered the initial value problem of fractional neutral differential equations with infinite delay and Caputo's fractional derivative. Agarwal et al. ([4] ) considered the similar problems of Caputo's fractional neutral equations with bounded delay. It is worth mentioning that we have not found any corresponding result for higher order fractional differential equation with delay.
Motivated by the work of [5] , and of [2] - [4] , we want to consider the initial value problems of delay fractional differential equations in spaces of measurable and continuous functions, and obtain some sufficient conditions of the existence and uniqueness of solutions for Caputo's equations of the form 
Preliminaries
Before starting the main work, we shall introduce some function spaces in which we are going to discuss matters, moreover give some definitions and lemmas which may specify symbol meaning and simplify proof steps.
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